SYNOPSIS A colorimetric and an isotopic method for determining the iron-binding capacity are described, using only 1 ml. samples of plasma or serum. Both methods are simple, rapid and sensitive. Satisfactory results are obtained from frozen as well as from fresh samples.
A simple colorimetric method for estimating the iron content of plasma, using an ethanolic solution of bathophenanthroline to form a coloured iron complex under controlled conditions, has been described by Kok and Wild (1960) .
The procedure, which gives accurate results, has been employed in measuring the total iron-binding capacity of plasma or serum after the iron-binding protein has been saturated by the addition in vitro of an excess of ammonium ferric citrate and the unbound excess has been removed by a basic anion exchange resin. This technique was used first by Peters, Giovanniello, Apt, and Ross (1956) , whose findings are confirmed by the data recorded in this paper.
An isotopic method of measuring the total ironbinding capacity, also based on the technique of Peters et al. (1956) , has been described by Bothwell, Jacobs, and Kamener (1959) . A modification of their method, using the same reagents necessary for the colorimetric procedure described in this paper, is shown to give satisfactory results. Kok and Wild (1960) .
APPARATUS
All the glass used was washed in detergent solution, soaked in 5000 hydrochloric acid for 48 hours, and then rinsed three times with iron-free water. PROCEDURE 1 COLORIMETRIC METHOD (a) Serum or heparinized plasma, 1 ml., is pipetted into a 10 ml. graduated conical centrifuge tube and 0-10 ml. of ammonium ferric citrate added. The tube is gently shaken and allowed to stand for 10 minutes at room temperature.
(b) Resin, 0-4 ml., is added and the solution stirred for five minutes. Then 5 ml. of the buffer is pipetted into the tube and the contents stirred for another five minutes. (c) After centrifugation at low speed (about 1,000 r.p.m.), two aliquots of 2 ml. are analysed to give a duplicate determination of the serum iron.2 experiments a well-type scintillation counter was used. A standard was made up by adding 0 10 ml. ammonium ferric 59Fe citrate to 6 ml. water, mixing thoroughly and then taking a 5 ml. aliquot for counting.
The unsaturated iron-binding capacity is then calculated from the following formula:
Unsaturated iron-binding capacity (,ug It was found that the radioactive iron exchanged with iron in the serum, thus tending to give a low value for the recovery of the iron. Only 15 seconds were allowed to elapse between the addition of radioactive iron and the addition of the resin.
(b) The recovery of the iron bound to the serum was determined by incubating 20 dul. of ammonium ferric59Fe citrate (B) with 1 ml. of serum at 370 C. for one hour. Excess (0 10 ml.) non-radioactive ammonium ferric citrate was then added to saturate the serum. Treatment with resin and precipitation of the protein were carried out and 5 ml. of the supernatant liquid analysed for 59Fe (Table I ).
The fact that iron, whether in solution or bound to the resin, exchanges with iron bound to the serum causes the results of (a) and (b) to be too low. Severinghaus and Ferrebee (1950) apply a correction factor to the concentration of a metal ion after the precipitation of the protein. Assuming normal serum contains 6 % by weight and 4 5 % by volume of protein (Cohn and Edsall, 1943) , in a 1:6 dilution, this volume is 0 75 % of the total. Therefore on precipitation of the protein the concentration of iron will increase by 0 75 %. However, no allowance is made for the extra increase in volume of the protein precipitate due to the binding of the trichloracetic acid, and the total increase in concentration is probably not greater than 2 %.
From the results of experiments (a) and (b) it appears that the resin extracts more than 96% of the excess iron and the recovery of the proteinbound iron is in the range 98-100%. (c) A frozen sample of pooled normal serum was analysed repeatedly to test the reproducibility of the proposed method (Table II) . (d) The value of the unsaturated serum iron-binding capacity was found by using 01l ml. of the radioactive ammonium ferric-59Fe citrate solution (A) for the above experiment and comparing the result with a standard. This standard was made by using the same procedure but not adding any resin (Table II) (e) A determination of the serum iron was also carried out on the sample of pooled normal serum (Table II) , and from this the unsaturated iron-binding capacity was found to be 230 ± 1 % lsg. Fe/100 ml.
(f) Determinations of the serum iron and total ironbinding capacity, using the proposed methods, were carried out using fresh samples of sera. The results are indicated in Table III 
